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© Pump impeller assembly. 



© A pump impeller assembly (10) comprises a 
pump journal (40), an impeller (42) fixed to one end 
*J of the pump journal (40), and a pulley (45) fixed to 
™ the other end of the pump journal (40). The pump 
lA impeller assembly (10) further comprises a pump 
bearing (47) including an outer race (48) surrounding 
the pump journal (40) with the pump journal (40) 
CO being adapted to rotate with respect to the outer 
^ race (48). The pump impeller assembly (10) includes 
a support plate (55) fixed to the outer race (48) and 
O lying in a radial plane with respect to the pump 
journal (40). The support plate (55) has a plurality of 
LU locking tabs (60) adjoining its peripheral edge. The 



locking tabs (60) are circumferentially spaced apart 
from one another with respect to the pump journal 
(40). The locking tabs (60) are adapted to interlock 
with locking lugs (29) formed on an inner surface of 
a pump housing (12) wherein the locking lugs (29) 
are adjacent to a pulley opening (15) in the pump 
housing (12) through which the pulley (45) extends 
and are circumferentially spaced apart from one 
another with respect to the pulley opening (15). The 
locking tabs (60) are adapted so that the interlocking 
of the tabs (60) with the lugs (29) enables secure 
attachment of the support plate (55) to the pump 
housing (12). 
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This invention relates to a pump impeller as- 
sembly for mounting in a pump housing of an 
engine, and more particularly to a journal assembly 
having a support plate which is attached to the 
pump bearing as specified in the preamble of claim 
1, for example as disclosed in US-A-2,989,925. 

A pump journal can be surrounded by a pump 
bearing which has a support plate fixed to its outer 
surface and lying in a radial plane of the pump 
journal. Separate fasteners, such as bolts, are 
sometimes used to secure the support plate to a 
pump housing. In some constructions, the periph- 
eral portion of the support plate is sandwiched 
between mating portions of the pump housing. 

A journal assembly according to the present 
invention is characterised by the features specified 
in the characterising portion of claim 1 . 

The present invention provides a pump impel- 
ler assembly comprising a pump journal, an impel- 
ler fixed to one end of the pump journal and a 
pulley fixed to the other end of the pump journal. 
The pump impeller assembly further comprises a 
pump bearing including an outer race surrounding 
the pump journal with the pump journal being 
adapted to rotate with respect to the outer race. 

A support plate is fixed to the outer race and 
lies in a radial plane with respect to the pump 
journal. The support plate preferably has several 
locking tabs circumferentially located on its periph- 
eral edge with the locking tabs having equal radial 
spacing from the centre of the support plate. The 
support plate may have as few as a pair of locking 
tabs adjoining its peripheral edge. The locking tabs 
are circumferentially spaced apart from one an- 
other with respect to the pump journal. The locking 
tabs are adapted to interlock with locking lugs 
formed on an inner surface of a pump housing 
wherein the locking lugs are adjacent to a pulley 
opening in the pump housing through which the 
pulley extends, and are circumferentially spaced 
apart from one another with respect to the pulley 
opening. The locking tabs are adapted so that the 
interlocking enables secure attachment of the sup- 
port plate to the pump housing. 

The interlocking between the locking tabs and 
locking lugs facilitates attachment of the support 
plate to the pump housing and removal of the 
pump impeller assembly therefrom since handling 
of separate fasteners is not required. Also, the 
means for attaching the support plate to the pump 
housing is particularly well-suited to assembly and 
disassembly of the pump impeller assembly and 
pump housing when the pump housing is attached 
to an engine and the pulley is disposed between 
the pump housing and an engine block. Locating 
the pulley close to the engine block can be desir- 
able if, for example, the pulley is driven by a belt 
which is driven by a camshaft which controls cyl- 



inder intake valves of the engine. In such an ar- 
rangement, the coupling between the belt and cam- 
shaft can be close to the rear of a cylinder head of 
the engine. Assembly and disassembly of the sup- 
5 port plate and pump housing in such an arrange- 
ment is facilitated by the present invention' since 
the pulley can enter the pump housing first and 
exit the pump housing last, respectively. The 
present invention also allows removal of the pump 
w impeller assembly from the pump housing without 
removing the pump housing from the engine. 

The invention and how it may be performed 
are hereinafter particularly described with reference 
to the accompanying drawings, in which: 
75 Figure 1 is a sectional plan view of a pump 
impeller assembly according to the present in- 
vention mounted in a pump housing; 
Figure 2 is a front sectional view of the pump 
impeller assembly and pump housing taken 
20 generally in the plane indicated by line 2-2 of 
Figure 1 showing the engagement between lock- 
ing tabs and locking lugs; 
Figure 3 is an enlarged cross-sectional view in 
the plane indicated by line 3-3 of Figure 2 
25 showing the engagement between a locking tab 
and locking lug; 

Figure 4 is an enlarged view of one of the 
locking lugs shown in Figure 1 showing how a 
feed-out tool machines an undercut; 
30 Figure 5 is a view of an alternative embodiment 
of a locking tab taken in the same direction as 
Figure 2; and 

Figure 6 is a view of the locking tab of Figure 5 
taken in the same direction as Figure 3. 
35 Corresponding reference characters indicate 
corresponding parts throughout the various views 
of the invention shown in the drawings. 

Referring to the drawings, and in particular, 
Figure 1, numeral 10 generally refers to a pump 
40 impeller assembly for mounting in a pump housing 
12. The pump impeller assembly 10 is particularly 
suited for use with a water (or coolant) pump of an 
engine and will be described in connection there- 
with. The pump impeller assembly 10, however, 
45 can be used in a variety of other fluid pumps. 

The pump housing 12 is formed of cast alumin- 
ium or iron and has a pulley opening 15. The pump 
housing 12 has a housing inlet 20 and a housing 
axis 22 which extends through the centre of the 
so housing inlet 20 and the centre of the pulley open- 
ing 15. 

The pump housing 12 further includes two 
housing outlets 17. The two housing outlets 17 
branch from a volute which is formed in the inner 
55 surface of the pump housing 12. One of the hous- 
ing outlets 17 has a smaller cross-section than the 
other housing outlet. 
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The pump housing 12 is mounted on the rear 
of the engine so that the side of the pump housing 
in which the pulley opening 15 is formed faces the 
engine. The housing outlet 17 which has a smaller 
outlet is bolted directly to the engine block and 
communicates with a left cylinder bank of the en- 
gine. The other housing outlet 17 has a larger 
outlet which communicates with a right cylinder 
bank of the engine via a heat exchanger not shown. 
The housing outlets 17 are sized to enable gen- 
erally equivalent coolant flows to the left and right 
cylinder banks of the engine. 

A cover assembly 23 is bolted to the side of 
the pump housing 12 in which the housing inlet 20 
is formed. The cover assembly 23 has a heater 
return inlet 24 which is supplied with coolant from 
the passenger compartment heater. The cover as- 
sembly 23 also has a bypass return inlet 25 which 
is contained in a plane which also contains the 
housing inlet 20. The bypass return inlet 25 regis- 
ters with a passage formed in the pump housing 1 2 
which in turn registers with a passage formed in 
the engine block. The bypass return inlet 25 is 
supplied with coolant which exits the engine but 
does not go to a radiator or passenger compart- 
ment heater (i.e., bypasses the radiator and pas- 
senger compartment heater). The cover assembly 
23 further includes a radiator inlet 26 which is 
supplied with coolant from the radiator. A thermo- 
stat 27 is inserted into a socket which registers 
with the radiator inlet 26 to control the flow of 
coolant from the radiator into the cover assembly 
23. The thermostat 27 is designed to obstruct flow 
of coolant from the radiator into the cover assem- 
bly 23 when the temperature of the engine is low. 
The radiator inlet 26 and heater return inlet 24 are 
connected to their respective coolant sources by 
hoses. 

Locking lugs 29 are integrally cast into an inner 
surface of the pump housing 12 adjacent to the 
pulley opening 15. The locking lugs 29 are circum- 
ferentially and, with the exception of one pair of 
locking lugs, approximately equally spaced around 
the pulley opening 15, and are adjacent thereto. It 
is also possible for all of the locking lugs 29 to be 
approximately equally spaced around the pulley 
opening 15. The inner surface of the pump housing 
12 in which the locking lugs 29 are cast has an 
annular machined portion 31 which extends away 
from the pulley opening 1 5. The machined portion 
31 extends into the locking lugs 29 thereby forming 
an undercut 30 in each locking lug. 

The machined portion 31 can be formed by a 
feed-out tool 36 comprising a member which ex- 
tends into the pump housing 12 along the housing 
axis 22 and has radially-extending cutting surfaces. 
The feed-out tool 36 rotates about the housing axis 
22 so that the radially-extending cutting surfaces 



cut into the locking lugs 29 to form the undercuts 
30 which lie in a radial plane with respect to a 
pump journal 40, as shown in Figure 1. The por- 
tions of the locking lugs 29 which overhang the 

5 undercuts 30 constitute lug overhangs 32. The in- 
ner surface of each of the lug overhangs 32 is also 
machined and is parallel to the plane of the pulley 
opening 15. The machined portion 31 is recessed 
into the wall of the pump housing 12 resulting in 

70 the periphery of the machined portion being 
stepped. The axial spacing between the lug over- 
hang 32 and inner surface of the pump housing 12 
constitutes an undercut spacing 33 as shown in 
Figure 3. The undercut spacing 33 is constant in 

75 the circumferential direction around the pulley 
opening 15. 

The circumferential gaps between the adjacent 
locking lugs 29 are each equal except for one of 
the circumferential gaps which is smaller than the 

20 others. The smaller circumferential gap constitutes 
an alignment tab gap 34a while the remaining 
circumferential gaps constitute the locking tab gaps 
34b (see Figure 2). 

A groove 35 is formed in the inner surface of 

25 the pump housing 12 so that the groove 35 encir- 
cles the pulley opening 15. A housing seal 37 is 
disposed in the entire length of the groove 35 to 
encircle the pulley opening 15. 

The pump impeller assembly 10 includes the 

30 pump journal 40 and an impeller 42 fixed to one 
end of the pump journal. A pulley 45 co-axially 
surrounds the pump journal 40 and is disposed 
between the impeller 42 and the other end of the 
pump journal 40. The pulley 45 is fixed to the 

35 pump journal 40 so that rotation of the pulley 45 
about the axis of the pump journal 40 causes 
concomitant rotation of the pump journal 40. 

A pump bearing 47 co-axially surrounds the 
portion of the pump journal 40 as shown in Figure 

40 1 and can be adjacent to the other end of the 
pump journal 40. The pulley 45 co-axially sur- 
rounds the part of the pump bearing 47 nearest to 
the other end of the pump journal 40. The pump 
bearing 47 has an outer race 48 which radially 

45 supports the pump journal 40 on balls 49. The balls 
49 rest in circumferential journal grooves 50 which 
are formed in the pump journal 40 and outer race 
48. The pump journal 40 is thereby able to rotate 
with respect to the outer race 48. A pair of annular 

50 grease seals (not shown) encircle the pump journal 
40 on opposite sides of the balls 49 to obstruct any 
loss of the grease which lubricates the balls 49 and 
to obstruct coolant from mixing with the grease. 
The part of the outer race 48 closest to the impel- 

55 ler 42 has a pair of diametrically-opposed drain 
holes 52. The drain holes 52 are typically standard 
features on pump bearings 47 of this type. When 
the pump impeller assembly is installed, one of the 
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drain holes 52 should point downward. 

The pump impeller assembly 10 includes a low 
carbon steel support plate 55 preferably compris- 
ing SAE AISI 10008-1010 AKDQ sheet steel which 
is fixed to the outer race 48 by laser or beam- 
welding. The portion of the support plate 55 which 
is connected to the outer race 48 is preferably 
formed into a cylindrical sleeve which is co-axial 
with the axis of the outer race 48. The surface of 
this cylindrical sleeve which adjoins the outer race 
48 is conterminous with the surface of the support 
plate 55 which faces the pulley 45 (i.e., the sur- 
faces are bounded by the same edge), with the 
inner edge of the support plate facing the impeller 
42. The support plate 55 includes a plate base 57 
which lies in a radial plane with respect to the 
pump journal 40. The pump impeller assembly 10 
includes an annular bearing seal 58 preferably 
comprising any of the commercially available an- 
nular mechanical face seals for liquids. Such a 
bearing seal 58 comprises a first seal portion 58a 
which encircles the pump journal 40 and is press- 
fitted into the end of the outer race 48 which faces 
the impeller 42. The bearing seal 58 further com- 
prises a second seal portion 58b which is press- 
fitted to the pump journal 40 between the first seal 
portion 58a and the impeller 42. An annular pheno- 
lic membrane is disposed around the pump journal 
40 between the first and second seal portions 58a, 
58b wherein the phenolic membrane sealingly con- 
tacts the first and second seal portions. The sup- 
port plate 55 includes a plurality of integral locking 
tabs 60 extending from the peripheral edge of the 
plate base 57. The circumferential dimension of 
each locking tab 60 is smaller than the circum- 
ferential dimension of each locking tab gap 34b 
and is larger than the alignment tab gap 34a. 

Each locking tab 60 comprises a radial portion 
61 which extends from the periphery of the plate 
base 57 in the radial direction, a resilient locking 
ramp 62 and a tab stop 65. Each locking ramp 62 
is constituted by a portion of said radial portion 61 
and a circumferential extension therefrom. The pe- 
ripheral edge of each locking ramp 62 has a cen- 
tering portion 63 which projects outwards in a ra- 
dial direction so that a circle defined by the periph- 
eral edges of the centering portions 63 has a 
slightly smaller radius than the radius of the 
machined portion 31. Stamped into each locking 
ramp 62 is a radial ridge 64 which extends in the 
axial direction towards the pulley 45, as shown in 
Figure 3. It may be preferable to form the radial 
ridge 64 from methods other than stamping. The 
radial ridge 64 is flush with the plate base 57. For 
some uses, it is preferable to not form the radial 
ridge 64 in the locking ramp 62 in order to simplify 
manufacturing. 



Each locking ramp 62 is also inclined away 
from the plane of the plate base 57 in a direction 
towards the impeller 42 so that each locking ramp 
62 forms a 4 degree angle with the plane of the 
5 plate base before assembly to the locking lugs 29. 
Other angle magnitudes, e.g., 3 degrees, between 
the locking ramp 62 and plane of the plate base 57 
are possible. The inclination results in the axial 
dimension, between the face of the locking ramp 

10 62 closest to the impeller 42 and the face of the 
locking ramp 62 which is closest to the pulley 45, 
being greater than the metal thickness of the lock- 
ing ramp 62. This axial dimension constitutes a 
ramp spacing 66 as shown in Figure 3. The inclina- 

75 tion is sufficient so that the ramp spacing 66 is 
larger than the undercut spacing 33. Each locking 
tab 60 includes a tab stop 65 which extends away 
from the locking ramp 62 in the axial direction 
towards the impeller 42. 

20 Figures 5 and 6 are views of an alternative 

embodiment of a locking tab 60a. Parts similar to 
those shown in Figures 2 and 3 have the same 
reference numeral with the addition of the suffix a. 
In this embodiment, a ramp slot 75 is formed 

25 between a substantial portion of the locking ramp 
62a adjoining the tab stop 65a and the peripheral 
edge of the plate base 57a. A tab foot 77 is formed 
in the locking tab 60a between the locking ramp 
62a and tab stop 65a, as shown in Figure 6. The 

30 axial dimension between the base of the tab foot 
77 and plane of the plate base 57a is less than the 
axial dimension between the portion of the locking 
ramp 62a which adjoins the tab foot and the plane 
of the plate base 57a. 

35 The support plate 55 includes a notched align- 
ment tab 67 which extends away from the periph- 
ery of the plate base 57 in the radial direction. The 
circumferential dimension of the alignment tab 67 
is smaller than the circumferential dimension of the 

40 alignment tab gap 34a. The alignment tab 67 has 
an alignment ramp 70 which is inclined in a similar 
manner as the locking ramp 62. The axial spacing 
between the side of the alignment ramp 70 closest 
to the impeller 42 and the side of the alignment 

45 ramp closest to the pulley 45 constitutes a tab 
spacing with the tab spacing being equal to the 
ramp spacing 66. The alignment tab 67 also in- 
cludes a notched portion 72 formed on the align- 
ment ramp 70. The notched portion may alter- 

50 natively lie in the plane of the plate base 57. 

Assembly 

The pump impeller assembly 10 is assembled 
55 to the pump housing 12 by first bolting the pump 
housing 12 to the engine block with the side of the 
pump housing in which the pulley opening 15 is 
formed facing the engine. The housing seal 37 is 



7 



I 4 

EP 0 536 825 A1 



8 



then inserted into the groove 35 in the pump hous- 
ing 12. The housing seal 37 is temporarily held in 
the groove 35 by grease. The pulley 45 is next 
inserted into the housing inlet 20 with the axis of 
the pump journal 40 generally coinciding with the 
housing axis 22. The pulley 45 is inserted through 
the interior of the pump housing 12 and through 
the pulley opening 15 so that the pulley 45 is 
outside of the pump housing 12, and the support 
plate 55 and impeller 42 are inside the pump 
housing 12. The pulley 45 is thereby located be- 
tween the pump housing 12 and the engine en- 
abling the pulley to be adjacent to the end of an 
intake valve camshaft which is rotatably connected 
to the pulley by a belt. The intake valve camshaft 
is thereby able to drive the pulley 45. 

The pump impeller assembly 10 is positioned 
in the pump housing 12 so that the support plate 
55 faces the part of the machined portion 31 par- 
allel to the plane of the pulley opening 15. The 
locking tabs 60 are next inserted into the locking 
tab gaps 34b and the alignment tab 67 is inserted 
into the alignment tab gap 34a enabling insertion of 
the plate base 57 into the recessed machined 
portion 31. The centering portions 63 centre the 
plate base 57 in the recessed machined portion 31. 
The notched portion 72 facilitates identification of 
the alignment tab 67 which must be aligned with 
the alignment tab gap 34a to enable the locking 
tabs 60 to align with the locking tab gaps 34b. 

With the plate base 57 inserted into the re- 
cessed machined portion 31, the castellated end of 
a cylindrical tool is inserted into the housing inlet 
20 so that the tool co-axially surrounds the impeller 
42. The ends of the projections of the castellated 
end abut the inner surface of the pump housing 12 
in which the pulley opening 15 is formed. The axial 
lengths of the projections from the castellated end 
abut the fillets between the locking tabs 60 and 
plate base 57 adjacent to the tab stops 65, and the 
corresponding fillet between the alignment tab 67 
and plate base. It is possible to support the pump 
impeller assembly 10 in the cylindrical tool, and 
insert the pump impeller assembly into the pump 
housing 12 and position it therein by manipulating 
the cylindrical tool. 

The cylindrical tool is then rotated about the 
axis of the pump journal 40 in a counter-clockwise 
direction in the view shown in Figure 2 so that the 
projections from the castellated end engage the 
fillets and urge the opposite ends of the locking 
ramps 62 into the undercuts 30. Since the end of 
each locking ramp 62, which initially enters an 
undercut 30, lies in the plane of the plate base 57, 
each locking ramp 62 easily enters into the respec- 
tive undercut 30. 

Continued rotation of the cylindrical tool causes 
the locking ramps 62 to enter further into the 



undercuts 30. When the portions of the locking 
ramps 62 having a ramp spacing 66 which equals 
the undercut spacing 33 enters into the undercuts 
30, the radial ridges 64 engage the inner surface of 

5 the pump housing 12 (i.e., the machined portion 
31) and the opposite sides of the locking ramps 
engage the lug overhangs 32. The radial ridges 64 
limit contact between the front edge of the locking 
tabs 60 and the machined portion 31. 

w Continued insertion of the locking ramp 62 into 
the undercuts 30 causes deflection of the locking 
ramps 62. This produces an axial force between 
the locking ramps 62 and lug overhangs 32 as the 
locking ramps 62 become wedged against the lug 

75 overhangs. The rotation of the cylindrical tool which 
causes the locking ramps 62 to become wedged 
against the lug overhangs 32 also causes the align- 
ment ramp 70 to become wedged against one of 
the lug overhangs in a similar manner. 

20 The rotation of the cylindrical tool is sufficiently 
limited so that the tab stops 65 do not engage the 
lug overhangs 32, as shown in Figures 2 and 3. If 
rotation of the cylindrical tool is not sufficiently 
limited, engagement between the tab stops 65 and 

25 lug overhangs 32 limits insertion of the locking 
ramps 62 into the undercuts 30. 

The axial forces which develop between the 
locking ramps 62 and lug overhangs 32, and be- 
tween the alignment ramp 70 and one of the lug 

30 overhangs cause the plate base 57 to be forced 
against the machined portion 31 of the inner sur- 
face of the pump housing 12. The extended center- 
ing portions 63 limit contact between the tab stops 
65 and axial parts of the machined portion 31 . The 

35 torque which is applied to the cylindrical tool is 
controlled so that the housing seal 37 is sufficiently 
compressed between the plate base 57 and inner 
surface of the pump housing 12 to resist leakage 
from the interior of the pump housing through the 

40 pulley opening 15. 

The axial forces which develop between the 
locking ramps 62 and lug overhangs 32, and be- 
tween the alignment ramp 70 and one of the lug 
overhangs 32 creates frictional forces between the 

45 adjoining ramps and lug overhangs which resist 
rotation of the support plate 55 with respect to the 
housing axis 22. This frictional resistance to rota- 
tion is increased by the 4 degree (other angle 
magnitudes are possible, e.g., 3 degrees) initial 

so inclination of the locking ramps 62 and alignment 
ramp 70. The inclination between the locking 
ramps 62 and alignment ramp 70 decreases as the 
ramps enter into the undercuts 30. Since the in- 
clination of the locking ramps 62 and alignment 

55 ramp 70 remains less than 7 degrees (the self- 
locking angle of repose between the dry steel 
ramps and aluminium lug overhangs 32 is 7 to 9 
degrees), the locking tabs 60 and alignment tab 67 
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are tightly held against the lug overhangs 32. 

The torque which is applied to the cylindrical 
tool is further controlled so that the frictional forces 
are sufficient to resist rotation of the support plate 
55 around the housing axis 22 resulting in the 
locking tabs 60 and alignment tab 67 being se- 
curely interlocked with the locking lugs 29. The 
locking tabs 60 and alignment tab 67, and lug 
overhangs 32 can be subjected to differential ther- 
mal expansion, vibration, and housing deformation 
(or creep) and remain tightly interlocked due to the 
resiliency of the tabs. The resiliency of the locking 
tabs 60 and alignment tab 67 and/or their ability to 
somewhat plastically deform also results in equal- 
ization of the forces between the individual tabs 
and lug overhangs 32 which can differ due to 
dimensional differences among the parts. 

When the locking tab 60a shown in Figures 5 
and 6 enters into an undercut 30a, the locking 
ramp 62a initially deflects in the manner of a can- 
tilever beam. Continued insertion of the locking 
ramp 62a into the undercut 30a eventually causes 
the tab foot 77 to engage the machined portion 31a 
of the inner surface of the pump housing 12a so 
that the locking ramp 62a is supported in the 
manner of a simple beam. This provides increased 
support to the locking ramp 62a and reduces the 
stress produced in the boundary between the lock- 
ing ramp 60a and plate base 57a. In addition, the 
locking ramp 60a returns more closely to its un- 
detected position, with respect to the plate base 
57a, upon its disengagement from the locking lug 
29a. This limits any decrease in the force between 
the plate base 57a and the machined portion 31 of 
the inner surface of the pump housing 12a which 
can result from repeated engagement and disen- 
gagement between the locking tab 60a and locking 
lug 29a. Also, tight mating between the plate base 
57a, and the machined portion 31 of the inner 
surface of the pump housing 12a throughout the 
entire circumference of the plate base is facilitated. 
This results in compression of the entire length of 
the seal 37 thereby enabling the entire seal to 
obstruct coolant flow. 

It is possible for the support plate 55 to have 
as few as two locking tabs 60 which are diamet- 
rically opposed to one another with respect to the 
pump journal 40. Such a support plate 55 would 
require two locking lugs 29 which are diametrically 
opposed to one another with respect to the pulley 
opening 15. 

The cylindrical tool is removed from the hous- 
ing by rotating the projections of the castellated 
end about the housing axis 22 so that they sepa- 
rate from the locking tabs 60. The cylindrical tool is 
then pulled along the housing axis 22 so that it 
exits the pump housing 12 through the housing 
inlet 20. 



The alignment tab 67 is angularly aligned with 
respect to the drain hole 52, and the alignment tab 
gap 34a is aligned with respect to the bottom of 
the pump housing 12 so that, when the locking 

5 tabs 60 and alignment tab 67 are interlocked with 
the locking lugs 29, one of the drain holes points 
downwards. Any other alignment of the drain holes 
52 with respect to the bottom of the pump housing 
12 is prevented by the locking tabs 60 being un- 

w able to enter into the narrower alignment tab gap 
34a. 

With the cylindrical tool removed from the 
pump housing 12, the cover assembly 23 is bolted 
to the pump housing 12 to cover the housing inlet 

75 20. A seal gasket is disposed between the cover 
assembly 23 and pump housing 12. 

The pump impeller assembly 10 is removed 
from the pump housing 12 by unbolting the cover 
assembly 23 from the pump housing and inserting 

20 the castellated end of the cylindrical tool into the 
pump housing 12 through the housing inlet 20. The 
cylindrical tool is oriented so that it co-axially sur- 
rounds the impeller 42. The ends of the projections 
from the castellated end are inserted against the 

25 fillets between the locking tabs 60 and plate base 
57 opposite from tab stops 65, and the correspond- 
ing fillet between the alignment tab 67 and plate 
base. 

The cylindrical tool is then rotated in the op- 
30 posite direction from that which caused the locking 
tabs 60, alignment tab 67 and locking lugs 29 to 
interlock with one another, i.e., in a clockwise direc- 
tion in the view shown in Figure 2. This causes the 
projections from the castellated end to engage the 
35 fillets causing the locking tabs 60 and alignment 
tab 67 to disengage from the locking lugs 29. 

The cylindrical tool is then removed from the 
pump housing 12 by pulling it out of the housing 
inlet 20 along the housing axis 22. The pump 
40 impeller assembly 10 is similarly removed from the 
pump housing 12 through the housing inlet 20 by 
pulling it along the housing axis 22. The housing 
seal 37 can be removed from the groove 35, if 
necessary. 

45 It is possible to use the support plate 55 to 
attach other rotating journals which are supported 
in bearings, to a member having locking lugs simi- 
lar to locking lugs 29. Such uses could include an 
alternator, an air-conditioning compressor, an idler 

so pulley and a belt-tensioner. 

It is also possible for the locking tabs 60 to be 
formed in an annular locking flange and not in the 
support plate 55. Such an annular locking flange 
has locking tabs 60 around its periphery and cen- 

55 tering tabs around its periphery between the lock- 
ing tabs. The annular locking flange encircles the 
pump journal 40 and is positioned so that the 
centering tabs abut the ends of the lug overhangs 
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32 thereby centering the locking flange. The lock- 
ing tabs 60 are then wedged into the undercuts 30 
as described above. The support plate is clamped 
between the annular locking flange and the part of 
the machined portion 31 in the plane of the pulley 
opening 15 to attach the support plate to the pump 
housing 12. Such an annular locking flange is dis- 
assembled from the pump housing 12 in a similar 
manner as the support plate 55. 

Operation 

In operation, with the pump impeller assembly 
10 and cover assembly 23 assembled to the pump 
housing 12, coolant enters the cover assembly 23 
through either the heater return inlet 24, bypass 
return inlet 25 or radiator inlet 26. Flow into the 
cover assembly 23 from the bypass return inlet 25 
is controlled by a spring-loaded poppet valve which 
opens when the pressure in the bypass return inlet 
exceeds a predetermined amount. Flow into the 
cover assembly 23 from the radiator inlet 26 is 
controlled by the thermostat which is mounted in 
the cover assembly. The bypass return inlet 25 
enables the required coolant circulation to be main- 
tained through the engine during cool operation 
when the thermostat is obstructing coolant flow 
from the radiator. 

A belt, which is coupled to the crankshaft, is 
wound around a portion of the pulley 45 to drive it 
thereby causing concomitant rotation of the pump 
journal 40 and impeller 42. The rotation imparted to 
the pulley 45, pump journal 40 and impeller 42 by 
the belt is in the counter-clockwise direction in the 
view shown in Figure 2. Such counter-clockwise 
rotation causes resistance to disengagement of the 
locking tabs 60 from the locking lugs 29 since the 
support plate 55 must be rotated in a clockwise 
direction, in the view shown in Figure 2, to cause 
such disengagement. 

The coolant in the cover assembly 23 flows 
through the housing inlet 20 into the interior of the 
impeller 42 and is slung outwards into the volute. 
The coolant exits the volute through the two hous- 
ing outlets 17 with a portion of the coolant flowing 
through one of the housing outlets directly to the 
left cylinder bank of the engine. The remainder of 
the coolant flows through the other housing outlet 
17 to a heat exchanger and circulates through it to 
cool the exhaust gas which is recirculated into the 
intake system of the engine. The coolant in the 
heat exchanger exits from it and flows directly to 
the right cylinder bank of the engine. 

The press-fit between the first seal portion 58a 
and the outer race 48 obstructs leakage of coolant 
between them. The press-fit between the second 
seal portion 58b and pump journal 40 obstructs 
leakage of coolant between them. The phenolic 



membrane between the first and second seal por- 
tions 58a, 58b obstructs leakage of coolant be- 
tween them. The bearing seal 58 thereby obstructs 
leakage of coolant from the region of the pump 

5 housing 12 which receives coolant from the impel- 
ler 42 into the portion, of the pump bearing 47 
between the bearing seal and adjacent grease seal. 
Any liquid which is not obstructed by the bearing 
seal 58 and enters into the pump bearing 47 be- 

ro tween the bearing seal 58 and nearest grease seal 
is able to drain from it through the drain hole 52 
which is on the underside of the pump bearing. 

While the invention has been described by 
reference to certain preferred embodiments, it 

75 should be understood that numerous changes 
could be made within the spirit and scope of the 
inventive concepts described. Accordingly, it is in- 
tended that the invention not be limited to the 
disclosed embodiments, but that it have the full 

20 scope permitted by the language of the following 
claims. 

Claims 

25 1. A journal assembly (10) comprising: a journal 
(40); a journal bearing (47) including an outer 
race (48) surrounding said journal (40), said 
journal (40) being ' adapted to rotate with re- 
spect to said outer race (48); and a support 

30 plate (55;55a) fixed to said outer race (48) and 

lying in a radial plane with respect to said 
journal (40), characterised in that said support 
plate (55;55a) has a plurality of locking tabs 
(60;60a) adjoining its peripheral edge, said 

35 locking tabs (60;60a) being circumferentially 

spaced apart from one another with respect to 
said journal (40); said locking tabs (60;60a) are 
adapted to interlock with locking lugs (29;29a) 
formed on an inner surface of a housing (12) 

40 wherein the locking lugs (29;29a) are adjacent 
to a housing opening (15) in the housing (12) 
through which said journal (40) extends; the 
locking lugs (29;29a) are circumferentially 
spaced apart from one another with respect to 

45 the housing opening (15) and have circum- 

ferential spacing which is the same as the 
spacing between said locking tabs (60;60a); 
and said locking tabs (60;60a) have a sufficient 
circumferential spacing from one another so 

50 that said interlocking of said tabs (60;60a) with 

said lugs (29,29a) enables secure attachment 
of said support plate (55;55a) to the housing 
(12). 

55 2. A journal assembly (10) according to claim 1, 
in which each of said locking tabs (60) extends 
in a substantially circumferential direction so 
that said interlocking is accomplished by rotat- 
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ing said support plate (55) about the axis of 
the housing opening (15) and with respect to 
the locking lugs (29). 

A journal assembly (10) according to claim 1, 5 
in which said support plate (55a) comprises a 
plate base (57a) and each of said locking tabs 
(60a) comprises a radial portion (61a) extend- 
ing from the periphery of said plate base (57a) 
and a locking ramp (62a) constituted by a w 
portion of said radial portion (61a) and a cir- 
cumferential extension therefrom, said locking 
ramp (62a) being inclined away from the plane 
of said plate base (57a), each locking tab 
(60a) further comprising a tab foot (77) adjoin- 75 
ing the end of said locking ramp (62a) opposite 
from said radial portion (61a), the axial dimen- 
sion between the base of said tab foot (77) and 
the plane of said plate base (57a) being less 
than the axial dimension between the portion 20 
of said locking ramp (62a) which adjoins said 
tab foot (77) and the plane of said plate base 
(57a), each locking tab (60a) being adapted so 
that, when it interlocks with a respective lock- 
ing lug (29), the locking ramp (62a) initially 25 
deflects in the manner of a cantilever beam 
towards the plane of said plate base (57a) 
wherein continued deflection of said locking 
ramp (62a) causes said tab foot (77) to engage 
said housing (12) so that said locking ramp 30 
(62a) is supported in the manner of a simple 
beam. 

A journal assembly (10) according to claim 3, 
in which a ramp slot (75) is formed between a 35 
substantial portion of said locking ramp (62a) 
adjoining a tab stop (65a) and the peripheral 
edge of said plate base (57a). 

A journal assembly (10) according to claim 1, 40 
in which said journal (40) comprises a pump 
journal, said journal bearing (47) comprises a 
pump bearing, said housing (12) comprises a 
pump housing, said housing opening (15) com- 
prises a pulley opening through which a pulley 45 
(45) extends, and there is an impeller (42) 
fixed to one end of said pump journal (40). 

A journal assembly (10) according to claim 5, 
in which said outer race (48) has a drain hole 50 
(52) formed therein; said support plate (55) 
includes an alignment tab (67) adjoining its 
peripheral edge; said alignment tab (67) is 
adapted to interlock with the locking lugs (29), 
the size of said alignment tab (67) being dif- 55 
ferent from the size of said locking tabs (60); 
the locking lugs (29) are positioned with re- 
spect to one another so as to obstruct access 



thereto by said locking tabs (60) and said 
alignment tab (67) except when said locking 
tabs (60) and said alignment tab (67) are posi- 
tioned for interlocking with the locking lugs 

(29) , so that, when said locking tabs (60) and 
said alignment tab (67) interlock with the lock- 
ing lugs (29), said drain hole (52) faces a lower 
surface of the pump housing (12). 

7. A journal assembly (10) according to claim 1, 
in combination with a housing (12) having lock- 
ing lugs (29;29a) formed on its inner surface in 
which said locking lugs (29;29a) are adjacent 
to a housing opening (15) in said housing (12), 
said locking lugs (29;29a) are circumferentially 
spaced apart from one another with respect to 
said housing opening (15) and have circum- 
ferential spacing which is the same as the 
spacing between said locking tabs (60;60a), 
and said locking lugs (29;29a) have a sufficient 
circumferential spacing from one another to 
ensure that said interlocking of said tabs 
(60;60a) with said lugs (29,29a) enables secure 
attachment of said support plate (55;55a) to 
said housing (12). 

8. A journal assembly (10) according to claim 7, 
in which each of said locking lugs (29;29a) 
includes a lug overhang (32;32a) which ex- 
tends radially inwards towards the axis (22) of 
said housing opening (15), said lug overhangs 
(32;32a) being spaced apart from the inner 
surface of said housing (12) by an undercut 

(30) formed in each of said locking lugs 
(29;29a); and each of said locking tabs 
(60,60a) is adapted for insertion into a respec- 
tive one of said undercuts (30) to enable said 
locking tab (60,60a) to interlock with said re- 
spective locking lug (29;29a). 

9. A journal assembly (10) according to claim 8, 
in which said undercuts (30) lie in a radial 
plane with respect to said journal (40), and 
said undercuts (30) are formed by a feed-out 
tool (36) which rotates about the axis (22) of 
the housing opening (15). 

10. A pump impeller assembly (10) comprising: a 
pump journal (40); an impeller (42) fixed to one 
end of said pump journal (40); a pulley (45) 
fixed to the other end of said pump journal 
(40); and a pump bearing (47) including an 
outer race (48) surrounding said pump journal 
(40), said outer race (48) being adapted to 
rotate with respect to said pump journal (40); 
and a support plate (55) fixed to said outer 
race (48) and lying in a radial plane with re- 
spect to said pump journal (40), characterised 
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in that said support plate (55) has a pair of 
locking tabs (60) adjoining its peripheral edge, 
said locking tabs (60) being diametrically op- 
posed to one another with respect to said 
pump journal (40); said locking tabs (60) are s 
adapted to interlock with locking lugs (29) 
formed on an inner surface of a pump housing 
(12) wherein the locking lugs (29) are adjacent 
to a pulley opening (15) in the pump housing 
(12) through which said pulley (45) extends w 
and are diametrically opposed to one another 
with respect to the pulley opening (15); and 
said locking tabs (60) are adapted so that said 
interlocking of the tabs (60) with the lugs (29) 
enables secure attachment of said support 75 
plate (55) to the pump housing (12). 
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